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Steering magnets and BPM's in the high energy transfer line. 

R. K. Koul 

Argonne N ational Laboratory 

This note contains the details concerning the steering magnets and the beam position 

monitors needed in the high energy transfer line. The computer code, written in "C" and 

used for the ray tracing of the positron particles was written 10ca1ly with the express pur

pose of handling this problem. However, the accuracy of the code was tested by calculating 

the twiss parameters of the high energy transfer line and comparing that against the twiss 

parameters as calculated by the computer code "COMFORT". 

The high energy transfer line is about 65.5015 m long and the details of the lattice 

parameters are given in Crosbie. 1 

The calculation was carried out by giving a certain fL"{ed amount of kick to the particles 

at high f3 values of the twiss parameters. This kick was then traced down the transfer line 

and a BPM was placed at the position where the amplitude of the displacement WaS found 

maximum for a given Kick. The same procedure was then carried out down the transfer 

line by kicking the beam at the next high f3 region. This procedure was carried out in 

both the horizontal and the vertical plane. From the calculations it was concluded that we 

need five steering dipoles for steering the beam in the horizontal direction and five steering 

dipoles for steering the beam in th vertical direction. The number of BPM's needed in each 

plane is six. The position of the BPM's a1ternates with the steering magnets as shown in 

table1 and in figures 1 and 2. The maximum BR for the steering dipoles turns out to be 

0.07 tesla-meter. Choosing the length of the steering magnet to be about 10 em we obtain 

the maximum dipole field strength needed for the steering magnets as about 7 k-Gauss. 

The details of the resulting parameters are given in the table1. 
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Tabk 1: llTOS PAHAllj:;l'I:;H~ 
(..f,,)0 .l-lcV. JJp == LiO:rf·mc!.Cl'. -POd'itivc Xl meaDS horizont.al dcf()(:'US$i..:::t;.) 
Input'l'wiss PiltllffiCtcrS:O.c = 'l.-;,);tl..;"Jr == 1.'l.:I,"}05, (tv == -O .. "}9t:6, t3., == :LQl60 
Output'l'wi.s8 Paramctcrii:Oz = -0.1:n:I .. 1,1: =: 14.410.").0$1 = -fLlB6./3,. = 10.:\.46 

Element L<.t:gth o or '\l.llgllct Strength Th<t.l Thcta~ 

K, '" lI'/lIp[mJ-'.p[mj 

1!JlU"l'l)lll 0.1;, 

S8£.)./D:.S'1.11 La -.0:1;<114 -.OO:lR->ll -.01415R 
1!JlU'1~l)ll1 O.~ 

S8ENP;S1413 La ~.O:~;)2Hl -.OO:lRXI -.0:11:1:10 
1!Jl1f"J~l)ll:l 0" 

SHt)...-V:.S;tOll 1.0 •. U4'1:114 -.O:Hl,17 ... Otl1.l7 
1!JlJf"J~l)ll L7l'l:1 

lIPM, 
JJJllf"J~l)11 O.~ 

QUAD:Qll 0.6 O.;)~l{)l:l'l 

1!JW'1~l)110 0.2 
Skcringy 0.10 O.,~ 

JJJlUTDI1 1.il 
JJPM 4 

1!IW"I~Dll1 0" 

QUAD:Qll 0.5 •.. '19-1074 
1!JUrl~1l1l1 O.~ 

Skeringz 0.10 D.:l,) 

JJJlUTlll:1 ;U 
1/J'.IJ , 

1!JW·l~l)1l1 0" 

QUAD:QI:I 0.6 A'l7 
JJJl1f'1~l)ll1 0.2 

Stcering" 0.10 0.:27 
1!Jllf"J'l)14 ::'.1 

lIP.V, 
1!Jllt"J~lllll 0.1 

QUAD:QI4 0.5 .... jj5:!i'7 

1!J11J·J~l)lll 0.2 

Steerjng./: 0.10 0.41 
1!l11J"1~l)lo 1 .• 

lIPM, 
1)lIU"1'l)ll1 0.:1 
QUAD:Qlo 0.5 0.;H~:J:~7 

JJJllfTl)m 0.2 
Stccringy 0.10 O.~:1 

1!JlWl~D15 0.5 
86£,\'V:1l11 1.6 .O77;;;}{)~ .0:=>4 .Q;l.ffi"i.)4 
JJlIlrl'm1l2 0.:1 

SUEA'V:1l12 1.6 .07i':l.)O~ .O:\.i(7i;>4 .O:~77,)..t 

1!Jllf"J~l)11 3.0 

lIP.Ii, 
JJJIlI"J~l)1l1 0" 

QUAD:Qn OJl -.11;<160 

JJJ1J}"J~Dm 0.2 

Skcrin9x 0.10 0.:17 
1!1l11·1~D'l:1 2.:1 
QUAD:Ql2 0.6 .215,i96 

1!JW"l~D".!:1 4.;< 

lIf'M. 
1) 1IlJ-1 ~D lJ1 0.2 
QUAD:QT.l 0.6 .20426;; 
1!JlIJ-"J~l)U2 0.1 

Steering,. 0.10 O.:I~ 

1!lIlf"1~D:l4 2.5 
Stccringx 0.1 0.7 

1!JllJ-TD24 0.:1 
QUAD:Q:l4 0.6 ~ .• H:i209 

1!1I1fTDU2 0.1 

lIPM, 
J)JI 11-"1~l)1:i 0.;)711 

S8tA'D:ll'l1 L6 .077;),lOR .O:ti\;;;>4 .O:k~7I,H 

1!J1lf"J~l)~l:1-! 0;1 

8BtNv:ll:l1 1.6 .Oi"jj,}Ofol .o;tio\77;-~ .O:k'l.77;)"! 
j)lIJJ"l~l):11 0.9 

lIP,Ii. 
1!J!1I·J~Dll2 0.:1 
QUAD:Q:1l 0.5 .,}ti:!;);\4 

1!11J1"J~Dll2 0.2 

8tc:cri119)1 0.10 0,42 
1!1111 ·J~D:l2 0.9 

lJPM, 
1!JIJl-"1~Dll2 0.2 

QUAD:Q:rl 0.5 -.7jH211 

1!1I1f"J~DU2 0.2 

Stct' rin 9.c 0.10 OA1 
JJlIJJ'l~ll:!:1 2.1 
QUAD:Q:I:I 0.5 .Ift"""1 
1!11ll-"1~Dll1 0.2 

llllM y 

1!JIl1·1~l):1-! :1.5974 
llf):~x 

1!lIWJ~llU2 0.:1 

88tXV:S:I011 1.0 .1142:114 .0111.Y: .0'211:\7 
1!JlJJ'l~l)l!:1 0" 

S13t} .... D:Sl·W 1.0 .o:J.i2!Jl .O:I,i1!ll .0Ol) 
1!lIUTDH1 0" 

SlItXl':S:ll!. 1.0 .01i':r24 .1l'l:'::-~4 .000 
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